This research will seek to compare bamboo reinforced concrete beams and steel reinforced concrete beams experimentally. Special emphasis will be laid on how both sets of beams respond to nominal moments. The main aim is to find out the applicability of bamboo reinforced concrete beams against steel reinforced concrete beams in developing countries wherein bamboo is easily available as compared to steel reinforcement bars. The behaviors in terms of crack patterns will be also discussed including their stress and strain behaviors as well under the same kind of loading and with the same loads applied. Two (2) sets of beams were designed to investigate three (3) parameters namely; compressive strength on concrete, longitudinal reinforcement and transverse reinforcement. All beam cross-sections were maintained throughout the experiment as well as cross-section areas of rebars in each case. The shapes of the rebars were different; round in the case of steel and rectangular in bamboo. All bamboo rebars were treated with Sikadur to improve their bond strengths. The steel reinforced beams were reinforced with 210mm for compression bar and 310mm and 610mmfor tension bars, which correspond to longitudinal reinforcement ratio of 0.42%, 0.63% and 1.26% respectively. Whereas, the bamboo reinforced bars(rebars) used 2 bars 8x8 mm (for compression bar) and two cases of 3 bars and 6 bars of 8×8 mm (for tension bars) corresponding to longitudinal reinforcement ratio of 0.34%, 0.51% and 1.02% respectively. The spacing of the stirrups (6mm steel bars) were 150mm and 300mm for each case. The beams were also investigated for the effect of strengths of concrete of 20MPa and 30MPa.
INTRODCUTION
Bamboo has many unique properties that make it strong and suitable to be used as a construction material. Eco-friendly, green, and natural materials have become increasingly important issues in supporting sustainable development, for the substitution of nonrenewable materials such as steel. Bamboo has been considered in many studies to replace steel in reinforced concrete elements.
In most countries, concrete is widely used as the foundation for the infrastructure. Concrete is used largely because it is economical, readily available and has suitable building properties such as its ability to support large compressive loads [1] .
However, the use of concrete is limited because it has low tensile strength. For this reason, it is reinforced, and one of the more popular reinforcing bars (rebar) is steel. Steel has a relatively high tensile strength, as high as 115 ksi (792 N/mm 2 ), complementing the low tensile strength of concrete. It is available and affordable in most developed countries but unfortunately not all parts of the world. Scientists and engineers are constantly seeking for new materials for structural systems [2] [3] [4] ; the idea of using bamboo as possible reinforcement has gained popularity. Steel reinforcement at some point may no longer be available. Lima et al [5] conducted experimental investigation on the durability of bamboo as concrete reinforcement. The result showed that not only the tensile strength of bamboo was comparable with that of steel, but bamboo also could withstand harsh treatment such as contact with solution of calcium hydroxide. Yamaguchi et al [6] found that the load-carrying capacities of bamboo reinforced beams were relatively good. It was found that the loaddeflection behaviors were generally affected by the bond slip between main rebar and the surrounding concrete which can be analyzed using the approach of reduced elastic modulus. Moreover, Gupta et al [7] undertook large experimental tests on physical and mechanical properties of bamboo. One interesting result was that the presence of node at bamboo bars resulted in brittle failures of bamboo due to the lack of fibers at node compared to main member or at internode part of bamboo.
EXPERIMENTAL MODEL
In this experiment there will be 2 sets of beams cast. They are as follows;
Steel Reinforced Beams
This set of beams will be eight (8) in number. In this group, one set of beams will have two (2) longitudinal bars at tension side and six (6) at compression side of 8mm. The transverse bars will be of 6mm@150 for one set and 6mm@300 for another set. This set of beams will be used as the control beams. 
Bamboo Reinforced Beams
This set of beams will be sixteen in number. In this group of beams the number of transverse reinforcements will remain the same as in the steel beams (the only change being that those will be replaced by bamboo instead). The dimension of the bars will instead be 10mm and the transverse reinforcement will be of steel. The dimension will be 6mm@150 and 6mm@300 respectively. The concrete strength will be varied as 20MPa and 30MPa as in the previous. This set of bamboo to be used as reinforcement will be treated with Sikadur to improve its qualities like bond strength and help improve durability as well. The details are given in Figure 5 to 8. Bending test is going to be done on all sets of beams. The beams are all going to be simply supported at both ends. The load will be given in the form of concentrated load acting at two (2) points on the beams, each with a value of 0.5P and there will be 35cm between the two (2) loads. The dial gauges will be installed just below each load to note the deflections and at the center of the beam as well. Supports will be fixed 5cm from the edge of the span from both ends (sides) so that there will be an effective span of 110cm. Setting up the specimens can be seen at Figure 9 and Figure 10 . After beam specimens have been put in place, there will be fixation of the devices for measuring different parameters of the specimen. Of them is the LVDT to take note of the deflections at the three (3) salient points which are the center and the 2 points where the loads are applied. Then the hydraulic jack is fixed to ensure uniform load application. Care must be taken to ensure that the LVDT's readings are not fluctuating which will cause errors in the deflection data. 
RESULTS AND DISCUSSIONS
After the tests on the beam specimens are done. A graph of load and deflection is drawn to make a comparison between steel reinforced and bamboo reinforced beams. The following graph represents a graph comparison between them. Figure 11 we can see that the steel reinforced beams show higher ductility than the bamboo reinforced beams which is justifiable by the fact that steel is more ductile than bamboo. Also, we can see that the loads at first are within 9% of each other. We can also deduce from the graph that the strength of concrete only partially affects the ductility.
From the photographs or diagrams above we can see that most of the cracks in the steel reinforced beams are farther from the center of the beam than in the bamboo reinforced beams. We can also see that diagonal cracks only start appearing when the beam specimen reaches failure which shows that bamboo reinforced beams easily fail by compression wherein steel 
CONCLUSIONS
From the research we can see that steel reinforced beams are more ductile than bamboo reinforced beams for the simple of the higher ductility of steel than bamboo. Also, the strength of concrete had little effect on the behavior leading to failure of the beams. It can be concluded that bamboo is still a possibility to replace steel as reinforcement but only in cases where there isn't a lot of loads coming on the structure.
